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(54) PLANE BATCH ANTENNA 

(57)Abstract: 

PURPOSE: To direct the directivity easily to a 
desired beam direction when a ground plate is 
fixed in a prescribed direction by making a cross 
angle between a perpendicular line to the ground 
plate and a line tying a center of a radiation 
element and a center of a director adjustable. 
CONSTITUTION: A core wire of a coaxial cable 
40 is connected to a radiation element 20 and a 
sheath of a cable 40 is connected to a ground 
plate 10. A cross angle a between a perpendicular 
line L to the grounding plate 10 and a line (1) 
tying a center of a radiation element 20 and a 
center of a director 30 is selected to be nearly 
zero. In this case, the directivity of a circular 
batch antenna is directed upward at an angle (a). 
The directivity is downward at an.angle of -a, and 
when the ground plate 10 is set in a prescribed 
direction, the directivity and the desired beam 
direction are made easily coincident. 
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Abstract of JP2174402 

PURPOSE:To direct the directivity easily to a 
desired beam direction when a ground plate is fixed 
in a prescribed direction by making a cross angle 
between a perpendicular line to the ground plate and 
a line tying a center of a radiation element and a 
center of a director adjustable. CONSTITUTION: A 
core wire of a coaxial cable 40 is connected to a 
radiation element 20 and a sheath of a cable 40 is 
connected to a ground plate 10. A cross angle alpha 
between a perpendicular line L to the grounding 
plate 10 and a line (1) ty ing a center of a radiation 
element 20 and a center of a director 30 is selected 
to be nearly zero. In this case, the directivity of a 
circular batch antenna is directed upward at an angle 
(alpha). The directivity is downward at an angle of - 
alpha, and when the ground plate 10 is set in a 
prescribed direction, the directivity and the desired 
beam direction are made easily coincident. 
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Description of corresponding document: EP0376701 



Flat-plate patch antenna 

The present invention relates to a flat-plate patch antenna including a ground plate, a radiating element t 
a wave guide element. 

Despite having a simple structure, circular patch antennas are known to have superior directional and hi 
gain characteristics. Specifically, a circular patch antenna can be constructed merely by installing a circi 
wave guide element in front of a circular radiating element via an insulator or dielectric. 

In conventional circular patch antennas, the ground plate, radiating element and wave guide element are 
constructed as a single unit, so that directionality (or directivity) is superior in the direction of a straight 
line drawn between the center of the radiating element and the center of the wave guide element. 

Fig. 6 is a schematic view of a conventional circular patch antenna. 

This antenna includes a ground plate 10a, a radiating element 20a, and a wave guide element 30a. In the 
Figure, the line La drawn between the center 21a of the radiating element 20a and the center 31a of the 
wave guide element 30a is parallel to the line drawn perpendicular to the ground plate 10a. As a result, t 
directionality is stable with respect to the ground plate 10a; and if the ground plate 10a is attached to a 
vertical wall, the directionality of the antenna is fixed in a horizontal direction. 

However, this type of antenna has some drawbacks; When the antenna is attached to the wall of a buildi 
it may be impossible to match the directionality of the antenna with the direction of a desired beam. Wh 
the ground plate of the antenna is fixed so that it faces a prescribed direction, it may also be impossible 1 
match the directionality of the antenna to the direction of a desired beam. This problem occurs not only 
circular patch antennas, but also in flat-plate antennas having other shapes. 

Accordingly, the object of the present invention is to provide a flat-plate antenna in which the 
directionality of the antenna can be controlled to match the direction of a desired beam when the ground 
plate of the flat-plate antenna faces in a prescribed direction. 

In order to accomplish the object of the present invention, a straight line drawn between the center of tin 
radiating element and the center of the wave guide element is set so that such a line is not parallel to a li 
drawn perpendicular to the ground plate. 

Furthermore, the present invention employs a means for adjusting the angle-of-intersectipn. This means 
adjusts the intersecting angle between (a) a straight line drawn between the center of the radiating eleme 
and the center of the wave guide element and (b) a line drawn perpendicular to the ground plate. 

Since the intersecting angle between (a) a straight line drawn between the center of radiating element an 
the center of the wave guide element and (b) a line drawn perpendicular to the ground plate is adjustable 
the directionality of the antenna can easily be adjusted to match the direction of a desired beam when th< 
ground plate of the antenna is fixed to face in a prescribed direction. 
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This invention can be more fully understood from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

Figs. 1 and 2 are explanatory diagrams which illustrate principles of the present invention; 
Fig. 3 is a perspective view of one embodiment of the present invention; 
Fig. 4 is a plan view thereof; 

Fig. 5 is a graph which illustrates the test results of the antenna characteristics of this invention; and 
Fig. 6 illustrates principle of a conventional antenna. 

Fig. 1 is an explanatory diagram which illustrates the antenna of the present invention. 

This antenna comprises a ground plate 10, a radiating element 20 provided on the ground plate 10, and * 
wave guide element 30 provided so that it faces the radiating element 21 with a space in between. The c 
conductor of a coaxial cable 40 is connected to the radiating element 20, and the outer skin of the coaxu 
cable 40 is connected to the ground plate 10. 

A straight line 1 connecting the center 21 of the radiating element 20 and the center 31 of the wave guid< 
element 30 and a line L drawn perpendicular to the ground plate 1 0 intersect at an angle alpha . This anj 
alpha is not zero. In other words, the straight line 1 connecting the center 21 of the radiating element 20 j 
the center 31 of the wave guide element 30 is not parallel to the line L drawn perpendicular to the groun 
plate 10. As a result, the directionality of the circular patch antenna is oriented upward as indicated by tl 
broken line in Fig. 1. The angle alpha is an arbitrary angle other than zero. 

Fig. 2 shows the wave guide element 30 shifted downward. In this Figure, the straight line 1 connecting 
center 21 of the radiating element 20 and the center 31 of the wave guide element 30 is oriented downw 
with respect to the line L drawn perpendicular to the ground plate 10, so that the angle of intersection 
between the two lines is - alpha . As a result, the directionality of the circular patch antenna is oriented 
downward. The angle - alpha is an arbitrary angle other that zero. 

Fig. 3 is a perspective view of an antenna to which the principle of the present invention is applied, and 
Fig. 4 is a plan view thereof. 

In the embodiment shown in Fig.s 3 and 4, an acrylic plate is installed between the ground plate 10 and 
radiating element 20 (which are both made of aluminum). A sliding plate 50 which slides relative to the 
ground plate 10 is also installed. 

The wave guide element 30 is fixed on the side surface of the sliding plate 50 so that it faces the radiatir 
element 20. A slot 51 is formed in the sliding plate 50, and screws 52 passing through this slot 51 are 
fastened to the ground plate 10. Thus, the sliding plate 50 is slidably provided on the ground plate 10 by 
the screws 52. 

The sliding plate 50 may be slide to the right and left as indicated by the arrow A in Fig. 3. Thus, the wg 
guide element 30 fixed on the sliding plate 50 can be shifted to the right and left a prescribed distance 
relative to both the ground plate 10 and radiating element 20. By shifting the wave guide element 30 alo 
• the slot 5 1, it is possible to swing the directionality of the circular patch antenna to the right or left. 

Fig. 5 is a chart indicating experimental directionality data of the directionality obtained when the wave 
guide element 30 is shifted 20 mm to the left and right, respectively, or in the embodiment shown in Fig 
3 and 4. 

In this experiment, radio waves of Fo = 1.45 GHz were used. A circular plate with the diameter of 1,00C 
mm was used as the ground plate 10. The diameter of the radiating element 20 was 102 mm, and the 
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diameter of the wave guide element 30 was 92 mm. Two wave guide elements 30 were used. The distan 
between the ground plate 10 and the radiating element 20 was 7 mm; the distance from the radiating 
element 20 to the first wave guide element was 7 mm; and the distance from the first wave guide elemei 
to the second wave guide element was 26 mm. 

Fig.s 3 and 4 show the wave guide elements 30 shifted (slid) only to the right and left. However, it is 
possible to design so that the wave guide element(s) 30 can be shifted up and down, or so that the wave 
guide element(s) 30 can be shifted both up and down and to the right and left. It is also possible to desig 
so that the ground plate 10 which has the radiating element 20 and the slidable wave guide element 30 
thereon is rotated as a whole as indicated by the arrow B in Fig. 3. 

Thus, with the ground plate 10 fixed, the directionality of the antenna can be arbitrarily adjusted in the 
direction of the wave guide element 30. 

In the embodiments, one or two wave guide elements 30 are used. However, it is possible to use three oi 
more wave guide elements. By increasing the number of the wave guide elements, it is possible to furth< 
increase the sharpness of the antenna's directionality. 

Furthermore, in the embodiments; the sliding plate 50 is employed to shift (move) the wave guide elem< 
30 relative to the radiating element 20 and ground plate 10. HoweVer, other mechanisms can be used to 
shift the wave guide element(s) 30. In other words, any other type of angle-of-intersection adjustment 
means may be used as long as such means adjusts the angle of intersection between (a) the straight line 
connecting the center of the radiating element and the center of the wave guide element, and (b) the line 
drawn perpendicular to the ground plate. 

Furthermore, the embodiments described above illustrate a circular patch antenna in which the radiating 
element and wave guide element are circular plates. However, the present invention can be applied to a 
doughnut form flat-plate which lacks a central portion, and a flat-plate patch antenna in which the radiat 
element 20 and wave guide element 30 have shapes other than a circular shape (e.g., oblong, elliptical, 
gourd-shaped, etc.) In addition, it is possible to increase efficiency by cutting out a part of the radiating 
element and/or a part of the wave guide element where the polarization of the used radio waves is, for 
example, circular polarization. 

As described above, according to the present invention, even in cases where the ground plate of a flat-pl 
patch antenna is fixed so as to face in a prescribed direction, the directionality of the antenna can easily 
matched with the direction of a desired beam. 
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1. A flat-plate patch antenna comprising a ground plate (10), a radiating element (20) and a wave guide . 
element (30), characterized in that a straight line drawn between the center of said radiating element aric 
the center of said wave guide element is not parallel to a line drawn perpendicular to said ground plate. 

2. A flat-plate patch antenna characterized by comprising a ground plate (10), a radiating element (20) a 
a wave guide element (30), said antenna further comprising an angle-of-intersection adjustment means f 
adjusting an intersecting angle of two straight lines, one drawn between the center of said radiating 
element and the center of said wave guide element, and the other drawn perpendicular to said ground pi: 
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3. A flat-plate patch antenna characterized by comprising: 
a ground plate (10); 

a radiating element (20) provided on said ground plate; and 

a wave guide element (30) facing said radiating element with a space in between, said wave guide elem< 
being movable parallel to said ground plate. 

4. A flat-plate patch antenna according to claim 3, characterized by further comprising a feeder cable (4 1 
connected to said radiating element. 
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